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many intervening variables could influ-
ence the relationship between labor and
delivery. Women admitted in preterm
labor have intravenous therapy instituted,
which might suffice to interrupt labor in
individuals whose contractions are linked
to dehydration. Also, medications are
used to inhibit labor. Finally, a time series
analysis with appropriate corrections for
long-term trends such as seasonality and
autocorrelation and for temperature alone
would be necessary before one could
definitively establish an independent ef-

fect for heat-humidity index by either day
or week.

In summary, in a pilot study of
prenatal patients in one geographic area,
we found an association between high
heat-humidity indexes and preterm labor.
Given the preliminary, yet important,
nature of the data, further prospective
evaluation is warranted. a
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Vaginal Douching and Adverse Health
Effects: A Meta-Analysis
Jun Zhang, MB, PhD, A. George Thomas, MD, and Etel Leybovich

Introduction
Vaginal douching is an ancient prac-

tice. It is widely performed in the United
States, yet the benefits, risks, and relevant
biological mechanisms have been inad-
equately studied. Scientific data are not
only limited but also inconsistent; thus,
some physicians are unaware of reported
potential risks related to douching, and
others remain unconvinced. The public is
often confused by inconsistent results
from different studies. On the other hand,
commercial douche products are actively
marketed and readily available. Since the
population that douches regularly is so
large, even a small risk will bear an
important public health implication. This
review focuses on the epidemiology of
vaginal douching; describes a meta-
analysis of the associations of douching
with pelvic inflammatory disease, ectopic
pregnancy, and cervical cancer; and dis-
cusses unresolved issues for future re-
search.

Methods
We started with a MEDLINE litera-

ture search using "douching" as the key
word. All of the papers published in
English from 1965 through July 1995
were eligible for this review. We also
searched the potentially eligible studies by

cross-checking all of the references in-
cluded. We then restricted our topics to
epidemiology of vaginal douching and
associations with pelvic inflammatory
disease, ectopic pregnancy, and carci-
noma of the cervix. Other topics related to
vaginal douching, such as vulvovaginitis,
have an insufficient number of studies for
the purpose of meta-analysis. Only papers
that provided actual measurement of
prevalence or an estimate of association
were included. We extracted information
of interest from each study and summa-
rized the information in a table (available
from the senior author). All of the
researchers adjusted for potential con-
founders that were available and impor-
tant to their studies, and all presented
adjusted relative risks (RRs) and 95%
confidence intervals (CIs). Our meta-

Jun Zhang is with the Department ofCommunity
Medicine, Mount Sinai School of Medicine, New
York City. A. George Thomas is with the
Department of Obstetrics, Gynecology, and
Reproductive Science, Mount Sinai School of
Medicine. Etel Leybovich is with the College of
Art and Science, New York University, New York
City.

Requests for reprints should be sent to Jun
Zhang, MB, PhD, Department of Community
Medicine, Box 1043, Mount Sinai School of
Medicine, One Gustave L. Levy P1, New York,
NY 100294571.

This paper was accepted September 6,
1996.

American Journal of Public Health 1207



Public Health Briefs

Chow 11 Occeeonel
Wekly

Dellng12 overet
Once evey
few monthe

1/nonth
Weeky

Chow13 Everdouched

Current Douching

Phaupe 14 Currnt Douching

Kendrck 15 Current Douching

> 10 yere

Pooled RR Current Douching

0.2 0.4 0.6

analysis was based on adjusted relative
risks.

As for data synthesis, we combined
individual relative risks from each study
with an appropriate weight. We used a

random effects model to calculate the
pooled relative risk, and we computed the
95% confidence interval on the basis of
the logarithm of the pooled relative risk
and the sum of weights from individual

e. I

1.0 2 3

ODDS RATIO
4 5 6 789

studies.' To examine a dose-response
pattem between frequency of douching
(per month) and risks of pelvic inflamma-
tory disease and cervical cancer, we used
a weighted linear dose-response model
with a zero intercept to obtain the slope
and its standard error for each individual
study. Then we used a random effects
model to obtain the weighted pooled slope
across studies and the 95% confidence

interval. In this case, the slope refers to
how much the log relative risk increases
(or decreases) when the frequency of
douching per month increases (or de-
creases) one unit. Statistical methods have
been detailed elsewhere.2

Results
Epidemiology of Vaginal Douching

In the last 30 years, there have been
five published studies that included infor-
mation on prevalence of vaginal douch-
ing.3-7 The 1988 National Survey of
Family Growth3 showed that 37% of US
women of reproductive age (15 to 44
years) reported douching regularly, and
half of them douched at least once a week.
However, there was a striking racial
difference in prevalence: two thirds of
Black women douched regularly, while
one third of White women did so. Blacks
also tended to douche more frequently
than Whites. Women of lower socioeco-
nomic status (measured by years of
schooling and poverty level) were more
likely to douche, and this tendency was
much more prominent in Whites than in
Blacks. However, the prevalence varied
little by age, place of residence, or marital
status in either racial group. These results
were generally consistent with those from
other studies.-7

Two other studies6'7 further indicated
that approximately two thirds of douching
women douche for hygiene (e.g., "to feel
clean after sex and/or after a period").
About 25% of women who douche do so
to prevent or self-treat infection, and less
than 5% douche to prevent pregnancy.
About 50% of douching women use
commercial preparations, 30% use a
home mixture of vinegar and water, 10%
use water alone, and 10% use other
preparations.4'6'7
Vaginal Douching and Pelvic
Inflammatory Disease

Pelvic inflammatory disease is the
most frequent serious infection encoun-
tered by US women, and it has reached an
epidemic level. It is responsible for more
than a quarter of a million hospital
admissions and 2.5 million outpatient
visits each year.8 Although it has been
suspected that vaginal douching may be a
detrimental factor for acute pelvic inflam-
matory disease, only two case-control
studies specifically examined this issue
(Figure 1).9 10 The pooled overall relative
risk from these studies was 1.73 (95%
CI = 1.07, 2.79), suggesting that women
who douche have a 73% increase in risk
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FIGURE 1-Meta-analysis of studies on vaginal douching and risk of pelvic
inflammatory disease.

FIGURE 2-Meta-analysis of studies on vaginal douching and risk of
ectopic pregnancy.
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of pelvic inflammatory disease in compari-
son with those who do not douche. Both
studies further examined the frequency of
douching and risk of pelvic inflammatory
disease, and identified a clear dose-
response pattern; that is, the more fre-
quently a woman douches, the higher her
risk of having pelvic inflammatory dis-
ease. The pooled slope was 0.34 (95%
CI = 0.29, 0.38), indicating that if a
woman douches once a week or more, she
will have an approximately fourfold in-
creased risk relative to women who never
douche (RR = 3.9, 95% CI = 3.2, 4.6).

Vaginal Douching and Ectopic
Pregnancy

Five hospital-based case-control
studies examined whether douching is a
risk factor for ectopic pregnancy (Figure
2).11-15 Case patients were women with
surgically confirmed ectopic pregnancies.
In four of the studies,I'13-5 control
patients were women with normal intra-
uterine pregnancies; in the other study,'2
control patients were nonpregnant women.
One study'5 examined this association
only in Blacks, while in another study'2
approximately 85% of the subjects were
White. After having controlled for several
potential confounders, three studies'l-13
showed a modestly increased risk of
ectopic pregnancy among women who
douched. The study focusing on Black
women15 found a fourfold higher risk
overall and a sixfold higher risk if a
woman had douched for longer than 10
years. However, a small study'4 failed to
show any association between vaginal
douching and ectopic pregnancy. We
combined these results and found that the
case patients were 1.8 times more likely to
douche than the control patients (pooled
RR = 1.76, 95% CI = 1.10, 2.82); that is,
if a woman who douches gets pregnant,
she will have a 76% higher risk of having
an ectopic pregnancy than a woman who
does not douche. Two studies further
examined the frequency of douching in
relation to the risk of ectopic pregnancy. A
clear dose-response pattern was indicated
in one study"I but not in the other.'2 One
study"I found that women using commer-
cial preparations had 4.4 times the risk of
ectopic pregnancy (95% CI = 1.6, 12.7)
of women who never douched, but
women using water only or water and
vinegar had no elevated risk.

Vaginal Douching and Cervical
Cancer

In the last 2 decades, douching has
been suggested as a risk factor for cervical

16 DouchlnGraham 2! 1 udm / =
a 25 year

Pee 17 2.19 years
a 20 years

14tlmes / month

2 5 time /month

Brinton i Oseral
1 tim / month

2-3 me /smonth
4 tImne / month

5-2 tim / month

1 a Can /iomas

Stone In situ

Invalve Cwcr

Gardner 20 < 1 dme / month
1-2 dtm / month
3.4 imo Imonth

> 4 Omes/ month

Hnreo 21 non-regular
reular

< 1 time / week
1-2 tmes/week
>2 tine/week

< 1 yer
2-10 years
11-20 yes
> 20 yer

Pooled RR Overall
21 tInw eek

2 20 years

cancer in some studies. However, the
evidence has been inconsistent. Six popu-

lation-based case-control studies have
been published6-21; two of these studies
included both carcinoma in situ and
invasive cancer in the case group. 6'20 The
combined results indicate a weak overall
association between douching and cervi-
cal cancer (pooled RR = 1.25, 95%
CI = 0.99, 1.59) (Figure 3). The dose-
response pattern between frequency of
douching and risk of cervical cancer was

marginal (pooled slope = 0.13, 95%
CI = 0.04,0.21). However, among women
who douched at least once a week, the
pooled adjusted relative risk was 1.86
(95% CI = 1.29, 2.68), indicating that
women who douche frequently may have
an 86% higher risk of cervical cancer than
women who do not douche. With regard
to the relationship between duration of

I-

I-

I * I

.I

:1-

regular douching and risk of cervical
cancer, one study showed a positive
dose-response pattern,'7 while another
large study failed to confirm this pattern.2'
In terms of those who had douched more

than 20 years, the pooled relative risk
from three studies'6"7'2' was 1.47 (95%
CI = 0.83, 2.61). One study'7 showed that
women using commercial preparations
had 2.4 times the risk of cancer (95%
CI = 1.4, 4.0) of women who never

douched, but women using water and
vinegar had no elevated risk.

A small case-control study on carci-
noma of the vagina is also noteworthy. In
41 patients with carcinoma in situ or

invasive cancer of the vagina and 97
community control patients, Brinton et
al.22 found that, overall, the age-adjusted
relative risk for douching was 1.8 (95%
CI = 0.8, 3.8). For women who used
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FIGURE 3-Meta-analysis of studies on vaginal douching and risk of
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preparations other than water or vinegar,
the relative risk was 2.7 (95% Cl = 0.8,
9.1). However, there was no distinct
relationship of risk with either years of
douching or weekly frequency of douch-
ing.

Discussion

Our meta-analysis suggests that fre-
quent douching (once a week or more) is
associated with a significantly increased
risk of pelvic inflammatory disease and a
moderate risk of ectopic pregnancy. A
possibility is that douching may provide a
fluid vehicle for pathogen transport.23
Ectopic pregnancy may be subsequent to
the sequelae of pelvic inflammatory dis-
ease. These hypotheses are consistent
with anecdotal reports that pressure douch-
ing causes pelvic inflammatory disease.24
Although regular douching might not
have the same risk as pressure douching
because of the protective effect of the
cervical mucus plug, occasional, uninten-
tional high pressure may occur during
douching. Moreover, timing of douching
during the menstrual cycle may be an
important factor. Immediately after men-
struation, the cervical os is small and
contains a plug of thick, turbid, tenacious
mucus.25 The microstructure of the mucus
prevents the uterus from invasion of most
exogenous pathogens. With the approach
of ovulation and an increase in circulating
estrogen, the os opens gradually and
cervical mucus becomes more profuse,
clearer, and easier to wash away. At
ovulation, the cervical os gapes. Within a
day or two after ovulation, the cervical os
closes and mucus retums to a postmen-
strual appearance. Thus, the risk of
ascending infection might depend on the
timing of douching, the risk being the
highest around ovulation. The more fre-
quently and longer a woman douches, the
higher the cumulative risk of ascending
infection. However, no previous studies
have examined the pressure of douching
and timing of douching in relation to
pelvic inflammatory disease and ectopic
pregnancy.

The modest association between
frequent douching and cervical cancer
appears to be less straightforward, espe-
cially when findings were inconsistent.
Some sexually transmitted vaginal and
cervical infections, such as human papillo-
mavirus infection, herpes simplex virus 2
infection, chlamydia, and trichomoniasis,
were associated with cervical cancer.1'9
Vaginitis has also been linked to cervical
cancer in some studies.26 Thus, it is

speculated that frequent douching might
increase the risk of vaginitis and cervicitis
by disturbing vaginal microflora.27 As a
result, the risk of cervical cancer might be
increased. On the other hand, it is of
concem whether douching is just a
surrogate for other unfavorable character-
istics such as low socioeconomic status
and more sexual partners, which are risk
factors for cervical cancer. Gardner et al.20
conducted a population-based case-
control study in a low-risk population in
Utah to address this issue, and they found
that the association between frequent
douching and cervical cancer could not be
explained by confounding effects. Never-
theless, the biological mechanism of this
association is yet to be elucidated.

Several studies tend to suggest that
use of commercial douches results in a
higher risk of cervical cancer, ascending
infection, and vulvovaginitis than use of
water and vinegar or water alone.""I728
Whether this is because of certain gradi-
ents of commercial douche products or
because using commercial douches sim-
ply reflects more aggressive and frequent
douching needs further research. It should
be noted that all of the studies on health
effects analyzed here were case-control
studies. More studies, especially prospec-
tive cohort studies, are warranted. Mean-
while, women should be informed that
vaginal douching is unnecessary in rou-
tine feminine hygiene. When performed
infrequently and correctly at an appropri-
ate time in the menstrual cycle, it may not
be harmful, but frequent douching ap-
pears to be highly associated with pelvic
inflammatory disease and modestly asso-
ciated with ectopic pregnancy and cervi-
cal cancer. C]
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State-Imposed Limits on
Medicaid Reimbursement for
Nursing Facility Care
James H. Swan, PhD, Charlene Harrington, PhD, Susan K. de Wit, MA, and
Ming Zhong, MS

Introduction
Medicaid payment methodology is a

major policy issue as Medicaid consumes
larger portions of state budgets, primarily
as a result of payments to nursing
facilities.' Medicaid contributed more
than half of nursing facility payments in
1993,2 covering 60% to 65% of resi-
dents.3'4 Although likely to shrink, Medic-
aid's share of payments should exceed
40% for the next decade.5 States have
great Medicaid policy discretion, allow-
ing them not only to address costs6'7 but
also to enhance access and quality.6

Use of cost centers and cost-center
limits allows control over input of costs
into rate setting. Cost centers are cost
groupings that allow common analysis,
limits, and other treatment in rate setting.
They vary in specificity, as well as in
terms of limits on how they will be
covered in payment. A cost type (e.g.,
nursing) may be its own cost center, may
be included in a larger center (e.g., patient
care), or may be subdivided into multiple
centers (e.g., direct and indirect nursing).
Some states use no cost centers; others
lack centers for some costs. Such costs
need not go unreimbursed, but they are
not considered as specific components.

A limit on nursing costs caps inputs
into care but may also negatively affect
quality.8'9 Limits on larger cost centers
may allow substitution among services
but may create overall disincentives to
care provision. Limits on multiple centers
allow greater program control but restrict
facility discretion in care provision. This
leads some observers to oppose cost limits

on care,8'10 in contrast to limits on capital
that may allow cost constraint without
detracting from resident care. Likewise,
dividing capital into multiple cost centers
may allow detailed control of its compo-
nents.

This paper examines cost limits and
their apparent effects on Medicaid rates. It
also considers implications for other
goals, particularly the delivery of needed
high-quality care.

Methods
Data were derived from three na-

tional telephone surveys of state Medicaid
reimbursement conducted by the authors
in 1993 through 1995, following surveys
in 1983, 1986, and 1989.7 All 50 states
and the District of Columbia responded to
structured survey instruments collecting
data on seven service types from state
Medicaid personnel best acquainted with
each service. Data included average Med-
icaid nursing facility rates (not payments),
methods, cost centers, and limits.
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